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1. Introduction                  
A forest is a complex ecosystem that supports a myriad of life forms and is an important part 
of the national wealth and living space of any nation. Despite a low proportional percentage 
of total forestry cover, Ukrainian forests are a recognised and valuable natural resource for 
their ecological and social functions, and as a source of wood and non-wood forest products. 
Ukrainian forest area is estimated at 9.6 million hectares which is similar proportion of 
forest cover to Poland - 9 million hectares and Germany -11 million hectares. However, in 
Poland the annual volume of timber is 34 million m³, Germany -76.7, that figure changes 
dramatically in Ukraine and is measured as only 17 million m³ per year. Moreover, the 
quality of harvested wood in these countries is higher than quality of Ukrainian timber.  
Similarly Ukraine is significantly behind most European countries in terms of the intensity 
of forest management. The Czech Republic harvests 6.5 m³ of timber from one hectare of 
forest-covered area, Austria 4.6- 5.1, Germany-6.9 m³ of timber per year. In Ukraine, this 
figure reached a peak in the last two years, and is 1.5-1.7 m³ of harvested timber annually. 
Based on the standards of forest management and international experience, Ukrainian 
logging could be increased by at least 1.5-2 times without significant environmental 
degradation. 
In this thesis, I will consider the reasons why the Ukrainian forestry sector is 
underdeveloped on a comparative basis to European peers, and I will seek to identify and 
comment on several changes the forestry sector experienced during the process of 
establishing new economic relationships, following the collapse of the Soviet Union, 
commonly referred to as the Union of Soviet Socialist Republics (USSR). 
This paper will focus on the current situation in the forestry sector, achievements and 
failures in forestry sector development, and the forestry sectors state ownership structure 
alongside the forestry policy and institutional mechanisms used to develop a sustainable 
forestry management policy. 
The research incorporates knowledge from the social sciences, forestry and environmental 
science disciplines. The study will employ the Fisher and Faustmann rotation model, and a 
cost-benefit analysis. 
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The thesis includes diagrams, graphs, a brief analysis of the forestry sector and other 
information, and data sources, of relevance to the topic matter under analysis. Special 
attention in the study has been given to development of the Ukrainian forestry view oriented 
towards sustainability. 
The current situation of the forest sector in Ukraine is the result of objective and subjective 
factors. The main objective factors are related to the economic crisis, a lack of investment, 
old and obsolete technology. Subjective factors that centre around the culture and a lack of 
awareness and understanding on the basic principles of reforming of forestry management 
and forestry production. 
The third part of this thesis will primarily describe the reasons which are hindering the 
development of the forestry sector. There is relatively little access to and investment in 
modern and competitive capability forestry husbandry technology that the Ukrainian forest 
industry can utilise, and the majority of the technology used today shares the same heritage 
and engineering base as that used during the Soviet period. Resolution of the lack of 
investment resources would potentially allow for acceleration of the processes of 
modernization and the possibility upgrade of state and private enterprises within the forestry 
sector. 
The current Forest Code of Ukraine does not entitle the regional administrations to manage 
forest resources, while the executive branch, which has the rights, does not have working 
arrangements for its implementation. All this complicates the attraction of investments to 
support the industry in the current economic conditions and forest enterprises are 
characterized by low attractiveness for foreign investors. 
Certification is also a pressing issue and a task for the state. There is a very real need for the 
state to provide a timely solution to the problems of certification and improvement of the 
certification process of Ukrainian forests. 
The incentive for the development of certification at the international level comes (in part) 
from an ongoing prohibition on timber exports and production from countries where forest 
management does not meet the economic, environmental and social standards. This is linked 
to the sustainability and global climate control and ecological agendas. 
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The forest industry in Ukraine is characterized by lower wages compared with the average 
for the whole economy. The wage in the forest industry is 73.8% of the average in the 
economy. Comparing the wages of workers, the mean wage in industry is 1.5 times higher 
than in forestry. This does not provide an incentive for workers in the forestry sector to work 
more productive and effective. 
 This thesis will also compare the rotation age from the literature with the theoretical ideas 
as well as practice from other countries. 
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2. General background information 
The forestry sector represents a very complex and multi-faceted subject matter to examine. 
There are many elements that have an impact on the forest sector. Some of them have been 
selected for discussion. The degree of forestation and the variety of forest species in Ukraine 
are determined by climate and Ukraine's geographical position between the humid region of 
Western Europe and the dry steppes of Asia. The political and economic environment, 
particularly the shift towards market economy and move of Ukraine out of the Soviet Union, 
has, of course, a significant impact. The country also inherited a long series of problems 
from the previous system connected with natural resource use and the environment 
development of the forest sector. 
2.1 Brief historical and geographical information 
Ukraine is one of the biggest countries in Europe, both in area and population. It has a 
strategic position in Eastern Europe, bordering the Black Sea in the south, Poland, Slovakia 
and Hungary in the west, Belarus in the north, Moldova and Romania in the south-west and 
Russia in the east (figure 2.1). The city of Kiev is both the capital and the largest city of 
Ukraine. 
The nation's modern history began with that of the East Slavs. Ukraine, known as the Kievan 
Rus' became the largest and most powerful nation in Europe, but disintegrated in the 
12th century (Kiev City Guide, 2009). 
By the 19th century, the largest part of Ukraine was integrated into the Russian Empire, with 
the rest under Austro-Hungarian control. After the revolution in 1917 and civil war, Ukraine 
was proclaimed as a Soviet socialist republic, and on December 30, 1922, became part of the 
USSR (U.S. Department of State, 2009).  
In 1945, the Ukrainian SSR became one of the co-founding members of the United Nations. 
Ukraine became independent again after the dissolution of the Soviet Union in August 1991 
when the Parliament of Ukraine (Verchovna Rada) adopted the State Independence Act.   
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This kick started a period of transition to a market economy, in which Ukraine was stricken 
with an eight year recession. Since then, the economy has been experiencing a stable 
increase. Since independence, Ukraine has been in transition through the difficult and 
intense process of socioeconomic reforms, establishment of national institutions, and the 
formation of new political relations (Wikipedia, 2009). 
The territory of Ukraine is 603.628 km . It has a population of 46.3 million (table 2.2), and 
is made up of over 100 nationalities and ethnic groups (of which 77.8% are Ukrainian). 
Ukraine extends 1316 km from east to west and almost 900 km from north to south. The 
total length of the Ukrainian border is about 6500 km, including 1050 km of coastline. 
2
The natural conditions of Ukraine are determined by its geographical position and relief. It is 
situated in the central part of Europe in the south-southwestern part of the East European 
plain (more than 94 % of the area). The remaining 6 % of the area lies in the Ukrainian 
Carpathians and Crimean mountains (Buksha et al., 2003(UNECE1)). 
There are three main physiographical zones that can be recognized within the flatland 
portion of Ukraine: mixed forests (Ukrainian Polissya, Northern Ukraine) with an area of 
101,900 km , forest-steppe with 194,700 km , which is rich in the black earth called 
“chernozem”, and steppe zone-242,800 km ( southern and eastern Ukraine). 
2 2
2
The highland and montane regions of Ukraine include the Ukrainian Carpathians (56,600 
km ) in the west and the Crimean Mountains (7,500 km ) in the southern part of the 
country. The highest altitudes within the plain part of Ukraine reach 300-475 m above sea 
level (a.s.l.); the highest peaks are Hoverla (2061 m) in the Carpathians and Roman-Kosh 
(1542 m) in the Crimean Main Range. 
2 2
In terms of land use, 58% of Ukraine is considered arable land; 2% is used for permanent 
crops, 13% for permanent pastures, 18% is forests and woodland and 9% is designated as 
other uses (Wikipedia, 2009). 
                                              
 
1 The United Nations Economic Commission for Europe. 
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The climate of Ukraine is moderately continental for most of its territory, excepting a narrow 
strip of the southern coast of Crimea, which has a subtropical climate, and the mountain 
territories, which are characterized by vertical zoning of climatic elements. 
Figure 2.1 Map of Ukraine 
Source: Wikimedia (2009)2. 
2.2 General economical situation 
Ukraine is among the world’s thirty largest economies.The economy of Ukraine in Soviet 
times was the second largest in the Soviet Union, being an important  agrarian-industrial 
component of the country's planned economy.  
After independence (1991), Ukraine headed toward a market economy. The transition period 
was difficult and a significant part of the population ended up in relative poverty.  
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Ukraine faced huge problems at that time: product shortages, reductions in the 
manufacturing sector, constant price increases (table 2.1). Hyperinflation, that negatively 
affected consumers, reduced purchasing power and decreased living standards. 
Social systems, education, scientific research, all suffered in connection with the general 
economic recession after the disintegration of the Soviet Union. 
Prices stabilized only after the introduction of new a currency, the hryvnia3, in 1996. 
Table 2.1 Comparison of 1991 to 2001-2006 in the manufacture of the basic    
commodities 
Indicators unit 1991 2001 2002 2003 2004 2005 2006 2007 2008
Production of 
electricity  
bill. 
kwh.  278.7 172.8 173.6 180.2 182.0 185.9 193.0 196.0 193.0
Cultivation: total 
grain crop 
mln. 
tn4. 38.7 39.7 38.0 19.7 41.0 37.3 33.5 28.0 n/a
Production of 
goods:                     
meat 
mln. 
tn. 4.0 1.5 1.6 1.7 1.6 1.6 1.7 1.9 1.7
raw sugar 
mln. 
tn. 4.8 1.9 1.6 1.5 1.8 1.9 2.6 1.9 1.6
steel  
mln. 
tn. 45.0 33.1 34.1 37.6 39.4 39.3 41.6 43.7 38.1
fertilizers 
mln. 
tn. 4.2 2.2 2.3 2.5 2.4 2.6 2.6 2.8 2.7
cement 
mln. 
tn. 21.7 5.8 7.2 8.9 10.6 12.2 13.7 15.0 14.9
Source of numbers: Buksha (2003), State Committee of Statistics of Ukraine (2009)5. 
The country was also slow in implementing structural reforms. Following independence, the 
government formed a legal framework for privatization. A large number of government-
                                                                                                                                           
 
2 http://commons.wikimedia.org/wiki/File:Map_of Ukraine_en.svg, accessed 22/03-2009. 
3 Hryvnia (hryvnya) is the national currency of Ukraine since September 2, 1996. 
4 Ton. 
5 http://www.ukrstat.gov.ua/. Output of basic industrial products for 2001-2008. 
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owned enterprises were exempt from the privatisation process. Small and medium 
enterprises have been largely privatized (Answers.com, 2009). 
 In 2001 the new Land Code of Ukraine was adopted by the Ukrainian Parliament. Three 
types of ownership of land were provided: State, municipal and private. Lands of former 
collective agricultural enterprises were transferred into private property. 
The economy started to grow in the years 1999-2000. By 1999, the GDP had fallen to less 
than 40 percent of the 1991 level and in the early 2000s, the economy showed strong export-
based growth of 5 to 10 percent, with industrial production growing more than 10 percent 
per year (Wikipedia, 2009).  
 The country imports most energy supplies, especially oil and natural gas, because domestic 
reserves are largely exhausted. Ukraine, to a large extent, depends on Russia as its energy 
supplier. While 25 percent of the natural gas in Ukraine comes from internal sources, about 
35 percent comes from Russia and the remaining 40 percent from Central Asia through 
transit routes that Russia controls. At the same time, 85 percent of the Russian gas is 
delivered to Western Europe through Ukraine. Ukraine imports almost 90% of its oil.  
 Ukraine is rich in natural resources. It has a major ferrous metal industry, producing cast 
iron, steel, and its chemical industry produces coke, mineral fertilizers, and sulphuric acid. 
Manufactured goods include metallurgical equipment, diesel locomotives, and tractors. 
Today, Ukraine produces nearly all types of transportation vehicles and also spacecraft. So 
to this day, Ukraine is recognised as a world leader in producing missiles and missile related 
technology. It also is a major producer of grain, sugar oil, butter and possesses a broad 
industrial base (Wikipedia, 2009).  
 According to Buksha et al. (2003), when Ukraine was under the “command” economy 
system of the USSR, the needs and interests of the country were not taken into full account 
and this included the raw materials capacities or ecological issues. This resulted in an over 
saturation of metallurgical, chemical, and mining industries. As a result, Ukraine had one of 
the highest levels of industrial pollution among republics of the former USSR. In 1990, 
Ukraine would have been sixth in the world on volumes of greenhouse gas emissions (after 
USA, Russia, China, Germany and Japan). After 1991, pollutants from stationary sources of 
emissions were reduced, for example, emissions of greenhouse gases were reduced from 
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880.5 million tons CO2 equivalent in 1990 down to 315.9 million tons in 1998 due to 
reductions in industrial production and power demand. 
  Fertile soils and favourable climatic conditions have allowed extensive commercial use of 
land available for growing timber and crops. High agricultural land use (72% of the territory 
of Ukraine) tends to erosion, loss of soil fertility and overall land degradation (Buksha et al., 
2003(UNECE)). 
According to the Ukrainian Academy of Agrarian Sciences data, it is necessary to reduce the 
arable land area by approximately 10 million ha, while correspondingly increasing the area 
of forests, natural landscapes, and shelter-belts, in order to reach sustainability. 
Ukraine encourages foreign trade and investment. The majority of Ukrainian exports are 
marketed to the European Union and CIS (Commonwealth of Independent States- countries 
of the former Soviet Union). 
The parliament has approved a foreign investment law allowing Westerners to purchase 
businesses and property. However, corruption and lack of protection, complex laws and 
regulations, poor corporate governance, weak enforcement of contract law by courts all 
continue to stymie large-scale direct foreign investment in Ukraine and restricts portfolio 
investment activities.  
The World Bank classifies Ukraine as a lower middle-income state. Some significant issues 
are underdeveloped infrastructure and transportation, corruption and bureaucracy, and a lack 
of modern-minded professionals - despite the large number of universities. But in spite of 
this the Ukrainian stock market grew up 10 times6 between 2000 and 2006, including a 276 
% increase in nominal GDP7 between 2001 and 2007. In 2007 it had the second highest 
growth in the world at 130 percent. Growing sectors of the Ukrainian economy include the 
IT Outsourcing market, which has been growing at over 100% per annum (Wikipedia, 
2009).  
                                              
 
6 Green Tour (2009). 
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Today the economy of Ukraine is an emerging free market, which has experienced a rapid 
period of growth in recent years. According to the International Monetary Fund, Ukraine's 
economy is ranked 45th in the world according to the 2008 GDP (nominal) with the total 
nominal GDP of 179,725 millions USD and 3920 USD nominal GDP per capita. The 
country's economy experienced major recession during the 1990s, including hyperinflation 
and drastic falls in economic output. GDP growth was first registered in 2000 and reforms 
are continuing with industrial and agricultural production growth. 
However, Ukraine has been significantly impacted by the economic crisis of 2008 and as a 
result the World Bank expects Ukraine’s economy is to shrink 9% in 2009 with inflation at 
16.4%. The Ukrainian government predicts GDP growth of 0.4% in 2009 and a slowdown in 
inflation to 9.5%. 
 In 2008 the hryvnia (Ukraine's currency) has dropped 38% against the US dollar (BBC 
NEWS, 7 April 2009). According to a forecast by the State Employment Center, 
unemployment in Ukraine triples to 9% in 2009, which means that about 3 million people 
will apply for employment services. 
Williams8 (2008) argues that the highest priority for Ukraine in 2009 is to implement the 
critical legal and regulatory reforms necessary to increase the size of economy, promote 
domestic and international investment, create tens of thousands of new jobs, build the 
private wealth creation capacity, and integrate Ukraine into the world business and economic 
system. Moving Ukraine forward in the next few years means moving the economy forward.  
The recent accession to the World Trade Organization (WTO) is a major step forward and 
one of the many steps Ukraine needs to continue to build an independent and strong 
democratic nation for its citizens and take its rightful place in the community of nations.  
                                                                                                                                           
 
7 data of State Committee of Statistics of Ukraine. Nominal gross domestic product. 
8 Morgan Williams has worked on issues related to the economic development of Ukraine since 1993; he is Director, 
Government Affairs, Washington Office, SigmaBleyzer Private Equity Investment Group and serves as President of the U.S.-
Ukraine Business Council (USUBC). 
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Table 2.2 General economic and other information 
Indicators unit 2001 2002 2003 2004 2005 2006 2007 2008 
Population mil 48.51 48.06 47.67 47.31 46.96 46.62 46.30 46.28
Unemployment rate9  % 10.9 9.6 9.1 8.6 7.2 6.8 6.4 6.4
Rate of real GDP 
growth10, % % 9.2 5.2 9.6 12.1 2.7 7.3 7.6 3.6
Annual inflation rate % 12.0 0.8 5.2 9.0 13.5 9.1 12.8 25.3
Foreign trade: value 
of imports 
USD 
mil. 15,775 16,977 23,020 28,997 36,136 45,039 60,618 85,535
Foreign trade: value 
of exports 
USD 
mil. 16,265 17,957 23,067 32,666 34,228 38,368 49,296 66,954
Source of numbers: State Committee of Statistics of Ukraine (2009), Penn World Table 
(2009). 
2.3 Natural resources of Ukraine 
No nation in Europe has more abundant natural resources than Ukraine. Ukraine is one of 
the natural resource leaders not only in Europe, but also globally. 
Such resources as mountain wax, granite and graphite are among the richest. For many years 
Ukraine has been a producer of various salts and has a rich base for metallurgical, porcelain 
and chemical industries, for production of ceramics and building materials, sources of 
precious and semiprecious stones. Ukraine is also famous for its mineral water treatments 
and medicinal mud (KosivArt, 2009). 
Significant natural resources in Ukraine also include titanium, kaolin, nickel, mercury and 
timber. 
                                              
 
9 As defined by the International Labour Organization, "unemployed workers" are those who are currently not working but are 
willing and able to work for pay, currently available to work, and have actively searched for work. 
10 precent of the previous year.  
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The fertile soil is a valuable resource of Ukraine. Arable land covers about three fifths of the 
country. Unfortunately, widespread removal of grass cover has led to soil erosion and, of 
course, the use of pesticides and herbicides has damaged the land and harmed the rivers. 
The country also inherited a long series of problems from the previous system connected 
with natural resource use and the environment. They include nuclear contamination after the 
Chernobyl nuclear accident to 8.4 million ha of arable lands11, water and air pollution and 
exhaustible exploitation of natural resources such as forests.  
Ukraine is a world leader in the production of magnesia, having 30% of the world’s reserves, 
and has one of the most important deposits of iron ore in Europe. The country has vast 
quantities of potassium and the greatest European sulphur deposits (Nijnik, 2002). 
The coal stock of Ukraine is estimated to be 109 billion ton and the country is self sufficient 
in 10–15% of its own oil needs and 25% of its gas requirements (Ukraine Business 
Directory, 2009). 
 
 
                                              
 
11 Annually, 4 million tons of fertile soils are washed out of the fields and average agricultural losses of crops in the western 
areas of the country exceed 40% (Nijnik, 2002). 
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3. Forest sector in Ukraine 
Since 1999-2000 the economic situation in the forestry sector of Ukraine, as well as across 
the country, has improved and grown rapidly (chapter 2.2). The nominal gross domestic 
product increased from 38.009 mil.USD (2001) to 179.725 mil.USD (2008) (State 
Committee of Statistics of Ukraine, 2009). Taking a comparative position on the economic 
indicators during the period 2001-2008 we can state that the starting level was low and later 
Ukraine has enjoyed a period of significant growth. 
The role of the forestry sector in the economy of the country is small at only 0.4% of GDP. 
The payment for wood harvesting in the state forest is about 0.3 % of the income of the state 
budget of the whole country. Income from realization of wood and wood products 
(especially, share of round wood and sawn-timber in cumulative export volume) is more 
significant and grows rapidly. It has reached 1.7% of the state budget in the first half of 2007 
(UNECE, 2007). Average salary in forestry remains lower than the average for the whole 
country (diagram 3.1). 
Forests in Ukraine are predominantly under state ownership: 68 per cent of forest area is 
managed by the State Committee of Forestry. State forestry enterprises are operating in all 
regions of Ukraine, which are different by geographic and climatic conditions (Zibtsev et al. 
2007 (FAO12)). This, in turn, determines the difference in age structure of forests and 
species composition of forests, as well as the quality and quantity of timber. 
                                             
Growing stock of forests, managed by the State Committee of Forestry, is 1.28 billion m , 
the average stock of trees - 212 m 3  per 1 ha of land covered by forests. It’s important to note 
that the method for calculating the growing stock differs from the method adopted and 
typically used in European countries. The Ukrainian method is based on finding the 
difference between growing stock and logging without taking into account the natural felling 
and thinning. This leads to a significant over-count of timber (Ukrainian forestry, 2009).  
3
 
 
12 The Food and Agriculture Organization of the United Nations. 
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According to Nijnik (2002), forestry activities in the forests of Ukraine should be exercised 
in the interests of present and future generations and should be aimed at preserving 
biodiversity. Forestry activities should ensure a high reproduction of forest resources. 
However, among the possible options of reproduction of forest resources we should choose 
those which obtain the maximum results. 
Diagram 3.1 Average wages per month by types of economic activity, 2008 (UAH)13  
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Source of numbers: State Committee for Statistics of Ukraine (2009). 
Dyachyshyn (2007) argues that forestry activities in Ukraine, related to reproduction of 
forest resources, are generally implemented without proper ecological and economic 
grounds. Resolving this issue on the basis of modern economic theory is relevant because 
Ukraine is still using methods developed during the administrative-command methods of 
management. 
                                              
 
13 Exchange rate pr.01.10.2009: 1 USD=8.2 hryvnia (UAH). 
 
 15
The extensive forest areas and undeveloped areas and cheap energy contributes positively to  
the competitiveness of the Ukrainian forest sector. 
3.1 Ukrainian forest industry 
The forest industry of Ukraine hit a crisis in the 90's with privatization and bankruptcy of 
many enterprises. After the collapse of the Soviet Union (1991) there was a noticeable 
decline in production in the timber industry (table 3.1). In recent decades the country has not 
built any new pulp and paper mills, and modernization of technology, that exists today, is 
moving quite slowly.  
 
Table 3.1 Harvesting Rates of Commercial Wood in Ukraine during 1990–2002 in 
1000 m³ 
 
Year Harvesting Thinning and other 
types of felling 
Total 
1990 5755 6887,4 12642,4 
1995 4574 5147 9721 
1996 4375 4784,3 9159,3 
1997 4146,6 4761 8907,6 
1998 5139 5410,2 10549,2 
1999 4880 5429 10309 
2000 5236,4 6025,3 11261,7 
2001 5507,3 6514,9 12022,2 
2002 6195,8 8258,1 14453,9 
200514  - - 15244,3 
200614  - - 15848,6 
Source of numbers: Buksha (2004), UNECE (2007). 
      
 
As we can see from Table 3.1 commercial wood logging essentially decreased during 1995-
1997 following Ukrainian independence. The harvest has decreased by some 30 % during 
                                              
 
14  Data from UNECE (2009). 
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the period from 1990 to 1997, when the Ukrainian economy experienced the dramatic 
transition after the collapse of the Soviet Union. After 1997 commercial wood logging 
gradually increased and in recent years they have amounted to about 11–16 mil.m³.  
Ukraine, as a former member of the Union of Soviet Socialist Republics, was once deeply 
integrated into the former Soviet economy particularly in the agricultural and military 
industries. Ukraine provided substantial quantities of agricultural products, equipment and 
raw materials to other republics of the former USSR. After the collapse of the Soviet Union 
the whole market collapsed and Ukraine, as an independent state, has taken a period of time 
and significant resources to adjust and adapt to the new market and the new conditions and 
rules of this market.  
Further development of the forest sector is characterized by the appearance of some private 
enterprises, which are specialized in sawing and deep processing of timber. The north and 
west of Ukraine continued to develop woodworking and furniture industries based on there 
proximity and access to significant forest resources.  
Sustainable development of these industries happened due to the following factors: the 
reconstruction and technological updating of existing furniture and woodworking 
enterprises, the introduction of new technologies, structural changes in the domestic market 
of furniture and wood products, the creation of small and medium businesses and increased 
scientific and technical innovation. Negative factors for the industry include unfair 
competition from foreign exporters, who are importing goods to Ukraine at dumped prices 
and increased tariffs on railway transportation (Cabinet of Ministers of Ukraine, 2009a). 
3.2 Challenges facing Ukrainian Forestry 
3.2.1 Wood technology in Ukraine 
As mentioned in the previous chapter, Ukraine was under the umbrella of the Soviet Union 
for many years, which has had a huge impact on economical and technological development 
within the country.  
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According to Terterov (2005), there is not much modern and appropriate technology that 
Ukrainian forest industry can use. During the Soviet period most of companies were state 
owned and most of the technology used today is the same as was used at that time, which 
means old and obsolete. During the command and control system some problems appeared 
in wood production sector since the forestry sector was not a high allocation priority for 
modern machinery. The structural reorganisation after 1991 has caused improper distribution 
of the machinery between the forestry, which is state owned, and the wood-processing 
sectors, and distortions in practical aspects of the forestry sector. In the absence of a free 
market, it has also led to the lack of the logging equipment and transporting wood, 
decreasing productivity, timber loss and illegal forest activities (Nijnik, 2002).  
The Ukrainian Academy of Sciences (1993) estimated that around 75% of the equipment in 
Ukraine was more than 25 years old. Wood processing companies, which have not got new 
owners, still use obsolete machinery that has been in use during the Soviet period. There are 
some companies with new owners, who are local investors. Their companies use a new 
technology or they have acquired second hand foreign machinery. New technology in these 
companies remains at about 40-60 % and the rest is old machinery, which can still be 
successfully used today. Some local profitable firms or foreign companies are using a brand 
new technology15. They are importing technology which is identical to the technology used 
by European wood companies. The majority of equipment imports are from Germany, Italy 
and Finland (Terterov, 2005).  
In general, production methods and technological schemes in most stages of wood 
processing have similar characteristics to those used in Europe. Even if machinery from 
Ukraine is different, they are based on the same principles that foreign machines have. One 
of the peculiarities of wood-processing industry is that most companies do not have access to 
good, modern drying facilities; only a handful of them are able to buy a new drying system. 
But there are large drying systems still existing in the big state-owned companies and many 
companies can procure dry wood, but the quality of drying is not always at the quality 
required (Terterov, 2005).  
                                              
 
15 Arround 50-55% of wood-processing companies are using obsolete technology  and just 10 % use a brand new technology. 
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Buksha et al. (2003) claims that in the pulp and paper industry mostly old technology is used 
and this should be renewed. An estimated 58% of papermaking machines have been in use 
for more than 40 years. Many companies producing particle boards have technological 
equipment that is 25-30 years old (which exceeds the expected useful life16 by 2-3 times). In 
the sawmill equipment, that has been in use for more than 20 years, composes about 30% of 
the total. In the pulp and paper industry machinery exceeds the expected useful life in 85% 
of cases (Nijnik and Oskam, 2004).                                                                                                                     
There is a huge loss of wood, more than 25%, due to badly developed systems for protecting 
wood during storage from biological and physical damage. Additional wood fibre is lost 
because of old technology, equipment and failure to collect wood residue and waste 
effectively.  
The most modernized technology is in furniture production. Many companies are trying to 
renew equipment as quickly as possible. As a result, more than half of the equipment in the 
furniture companies is brand new. Some of the furniture production companies have adopted 
processing centres that can replace multiple different machine processes. This enables the 
company to immediately readjust its entire production from one type of product to another. 
Improvement of new manufacturing techniques has allowed the use of low quality wood and 
wood waste products to manufacture furniture with domestically produced boards. There is 
some progress in improvements of board production technology and in producing of glued 
materials. The majority of operating enterprises producing particle boards have modern 
technological equipment. 
As a conclusion, Ukrainian wood companies are not only able to complete simple processing 
operations, but also complicated processes such as drying wood. Ukrainian wood companies 
are able to produce the same products as countries of Western Europe, but there are some 
                                              
 
16 The useful life of machinery is the number of years that depreciable business equipment or property is expected to be in 
use and  depends on the combined influence of both technical and economic factors. 
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negative sides such as low machinery intensive production and high levels of labour use, low 
productivity and high level of depreciation together with low capacity utilization. 
These problems could be resolved with the introduction, development and improvement of 
new wood technologies and resource-saving technologies which can lead to more effective 
and more efficient forest resource usage. 
3.2.2 Credit market of Ukraine 
As stated in the introduction, Ukraine is significantly behind most other European countries 
in the intensity of forest management and has lower cuts of forest. 
Ukraine needs both domestic and foreign investment to increase the production capacity of 
sawmills, to get quality products and develop its own timber processing. Enterprises have 
distinct needs for drying chambers and new sawmill equipment. The industry transition to 
new levels of capability and output will be difficult and it will take time. This timeline is 
likely to be increased, if companies rely on the current level of revenue they earn by using 
existing equipment, to purchase new equipment.  
Most of the technology in the forest sector is old and obsolete. That is why forest enterprises 
need significant amounts of funding to introduce new technology, renovate equipment and 
restructure their production processes. 
The cost of bank loans and their terms of repayment make it almost impossible to get credit 
for investment in the forest industry, which is why international bartering still plays an 
important role. The interest rates of banks on credits in Ukraine vary from 9.7 to 18 % 
pr.22.09.09 (table 3.2). Taken as a comparative, in Norway the average interest rates on 
NOK loans from banks pr. 4 quarter 2008 was 7.28 % and pr.2 quarter 2009 - 4.7 % 
(Statistics Norway, 2009). Ukraine’s high loan interest rates makes investments in forestry 
non profitable. The future vision is for bank lending conditions to be improved considerably 
and may be bank lending will be possible in a few years.    
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Table 3.2 Interest rates of banks 
     % annual
Interest rates of banks on 
credits and deposits 
pr.29.12.2007 
Interest rates of banks on 
credits and deposits 
pr.31.12.2008 
Interest rates of banks on credits 
and deposits pr.22.09.2009 
on credits, % on credits, % on credits, % 
in national 
currency 14.5 
in national 
currency 19.2
in national 
currency 18.0  
in foreign  
currency 13.2 
in foreign 
currency 13.6
in foreign   
currency 9.7 
on deposits, % on deposits, % on deposits, % 
in national 
currency 8.7 
in national 
currency 10.9
in national 
currency 12.1  
in foreign  
currency 10.5 
in foreign 
currency 9.1
in foreign 
currency 10.0  
Source of numbers: National Bank of Ukraine (2009).   
High interest rates for credits represent one of the major obstacles for investments and 
sustainable economic growth in Ukraine. The ability of the banking system to provide cheap 
long-term credit for investment purposes is one of the most important elements of successful 
development. 
Why are the interest rates for credits so high in Ukraine?  It is very interesting to note and 
compare interest rate for credits in national currency, 18% pr. 22.09.2009, and for foreign 
currency credits is 9.7%. It can be explained by different costs for refinancing their credits. 
Commercial banks have to pay Ukrainian depositors 12.1% for deposits in hryvnia and 10% 
pr.22.09.2009 for deposits in a foreign currency. The reason why interest for deposits in 
hryvnia is higher than for foreign currency can be the uncertainty of Ukrainian depositors 
about future inflation and exchange rates in Ukraine together with a lack of confidence in the 
national currency. Since independence, Ukraine’s monetary system has experienced 
hyperinflation with devaluation of the hryvnia (chapter 2.2) and most people are unsure 
about level of influence from the government on future central bank decisions, on money 
creation and on inflation. To lower the interest rates the government needs to secure price 
and exchange rate stability.  
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High interest rates can also be explained by the financial crisis and high inflation rates17. 
Worried customers rushed to withdraw their savings and convert them into foreign 
currencies. Interest rates before the crisis, in 2007, were 14.5% on credits in national 
currency and 18% compared to September 2009. 
Ukraine's financial crisis has been one of the worst in Europe. The economy was expected to 
shrink by 9 percent this year after nearly a decade of robust growth (chapter 2.2). A $US 400 
million loan from The World Bank may help to bolster confidence in the banking system and 
help Ukraine to recover post-crisis (The World Bank, 2009). 
Decisions on real investment do not depend solely on interest rates, but also on expectations 
about the future economic political policy, the policy of the government, parliament and 
president together with The National Bank of Ukraine, which as issuing center is 
determining a discount rate, other interest rates, exchange rate, pursuit of common state 
policy regarding money circulation and credit whilst coordinating the function of the 
banking system in general (National Bank of Ukraine, 2009). This has an influence on the 
banking system and each of the stakeholders identified benefits from how the banking 
system works. In Ukraine the saying goes: “One hand washes another”- which refers to the 
extensive informal exchange of services between bureaucrats and managers, and its impact 
on the economy, banking system and socio-political environment18. 
A unfavourable investment climate and an underdeveloped insurance system does not 
provide an attraction base for investments in the forest sector of Ukraine. Large vertically 
integrated companies could help to develop forest sector by concentrating investment 
resources and investing them in the development of competitive industries. There are very 
few vertically  integrated companies in the forest sector of Ukraine and they produce only a 
tenth part of the total volume of timber while the worldwide integrated companies produce 
two-thirds of paper products. 
                                              
 
17 Inflation rate at 2008 was 25.3%. 
18 This expression can also mean informal ties between organized criminal groups and law-enforcement agencies. 
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The forest sector is perceived as a risk sector for investment where there is a long period of 
capital turnover, and commercial banks still prefer to lend money to processing and service 
enterprises. One of the problems is the lack of credit history; it is particularly acute for 
enterprises that are just starting business. But forest enterprises are not just starting out, they 
typically have some property, products and assets that may help secure a loan, but 
unfortunately a significant portion of their fixed assets are obsolete and old (chapter 3.2.1). 
The lack of a land market makes it impossible to use land as collateral and only future crops 
are accepted as reliable collateral in Ukraine. 
A government policy should be aimed to improve the finance and credit market, involve 
more commercial banks, promote credit co-operation and the creation of national and 
regional co-operative banks. Government should insure repayments of credit through the 
creation of effective institute for collateral and risk insurance, and stimulate the development 
of finance and credit infrastructure in rural areas, ensure protection of lenders and borrowers 
rights by creation of legal bases.  
Technical and technological backwardness of production is growing due to inaction of 
officials responsible for the forest sector. As a result, the competitiveness of Ukrainian forest 
products is declining on the world market. 
But the main cause of crisis in the forest industry and forestry is the lack and absence of state 
regulation and requirements of these industries. There is a lack of state supports, ineffectual 
state control of activities and prevention of illegal logging together with high taxes. All of 
which have an impact on the forest sector in the Ukrainian economy. Forestry is not 
considered to be a high government priority. 
 A number of draft laws, regulating the forest sector, have been drafted, proposed and 
submitted but in most cases they are not adopted. Most of them proposed limiting or banning 
final felling, banning the export of round and sawn wood or establishment of high taxes in 
these cases (UNECE, 2007).  
The main obstacle to substantially increasing investment is the unstable political situation in 
Ukraine and lack of predictability according to the system of taxation and subsidies in the 
forest sector. Also uncertainty about prospects for the domestic market of forest lands is 
holding back investment. 
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However, it should be noted, that the precedents of corruption which lead to brutal, unfair 
competition are also constraints to investment. Weak and ineffective governments are often 
changing rules and underhanded payoffs made to avoid laws and rules. Corruption may 
improve the efficiency of individual transactions when the state is weak and ineffective, but 
at the same time corruption can degrade the economies overall performance. An observation 
in Ukraine showed  that demand and motivations for corruption were high tax levels 
complicated by an inefficient tax and regulatory administration, high uncertainty about the 
rules, discretionary licensing procedures and an invasive corps of field-level bureaucrats 
(UNDP19 , 2009). Because it is very hard to follow all the applicable laws and regulations in 
Ukraine it is “an open room” for negotiation. Many companies and individuals are paying 
unofficial fees in connection with legitimate import and export activities. It is very common 
and open to pay to tax, fire and health inspectors, as is unofficial lease fees and payments for 
access to credit. Corruption is present in much of Ukraine's government, judiciary, and law 
enforcement, with limited motivation and meaningful work being done to eradicate it. Many 
companies are working in the informal sector (commonly referred to as the black market, 
where economic activities are unregulated and untaxed) and underreporting profit, payroll 
and costs to authorities. Underpayment of taxes to government reduces state income and 
possibility for investment.  
Corruption may be particularly harmful to investment due to “the hold up problem”20 . Once 
you have invested in a plant generating profit, this is no way to avoid the fees. 
It may be rational to reduce numbers of licences and permits, simplification of the customs 
service and trading restrictions, for example export regulations. Increasing of customs tariffs 
                                              
 
19 United Nations Development Programme.   
20 The hold-up problem describes a situation where two parties may be able to work most efficiently by cooperating, but 
refrain from doing so due to concerns that they may give the other party increased bargaining power, and thereby reduce their 
own profits. Accessed at http://economics.about.com/library/glossary/bldef-hold-up-problem.htm. 
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on timber may lead to the slow development of the forestry sector in Ukraine, decrease 
exports and hinder the transition of the industry to real market relations. 
Significant resources in Ukraine are invested in the energy sector (Tegipko, 2000). Because 
of quick return on investment in the energy sector it is possible to repay loans faster. But 
investment in plantation forestry does not provide a fast return on investment. Foreign 
investors prefer to invest in the development of mechanical wood processing than to pulp 
and paper mills because of the unbalanced supply of raw materials. To provide more 
effective work of pulp mills it is necessary to have a stable and guaranteed supply of raw 
material. 
If Ukraine exploits all the potential of industrial forests there would be enough timber for 
domestic consumption in Ukraine and for export abroad. Funds from export could be used 
for investment in development and modernization of the domestic wood processing industry. 
Restructuring of forest industries and the expansion of its diversity is very important for the 
development of the forest sector and for protection of the environmental and it is a 
challenging problem. But accomplishing this task is almost impossible without serious 
investment in the development of infrastructure. 
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4. Harvesting age 
4.1 Harvesting age of forest in Ukraine 
During the Soviet Union period an extensive model of forest management was used, which 
was based on large forest funding from Russia and virtually free transport costs. All post-
Soviet countries inherited this model to varying extents. 
But after becoming independent, most countries have reconsidered and changed forest 
policy, the Forest Code and the rules of forest management, abolished the Soviet system of 
division of forests on a special-purpose designation, and have reconsidered the harvesting 
age. As a result, the intensity of forest management has increased by 1.5 - 2.2 times. For 
example, Poland in the beginning of 90’s extracted 18 million m³ per year and that figure is 
now 34 million m³. 
Ukraine  has also changed the Forest Code and researchers from UkrNIILHA (Ukrainian 
Research Institute of Forestry and Agro forestry) from 2000 to 2007 have developed a new 
harvesting age: “On the basis of great experience and research, UkrNIILHA substantiate the 
need for establishing the age of technical maturity for pine ,bonitet21 1 and higher bonitet, 
101-110 years, pine forests, bonitet 2, - 81-90 years, high oak-141-150 years, oak, bonitet 2,-
121-130 years, oak, bonitet 3 and lower bonitet,- 91-100 years, beech in mountains 101-110 
and on the plains 91-100 years. Such harvesting age of forest gives the maximum output of 
the most valuable forest products”.  
                                              
 
21 The higher the number of bonitet, the better the production capability of forest. 
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 According to P.Vakulyuk22 , the new harvesting age, which has not yet been approved, will 
lead to significant reduction in the use of main wood species like pine and oak.  
«Ukrgoslesproekt» (the Ukrainian State Forest Project) estimated that new harvesting age 
standards will reduce the main use of the pine by 1 million 918 thousand m  and oak by 585 
thousand m . At the same time, quality and cost of harvested pine wood is likely to worsen 
due to the use of the 81-110 year old pine forests which can be affected by root sponge. 
3
3
Table 4.1 Change of harvesting volume 
  Pine tree 
  old harvest age  new harvest age  change % of change 
total,th.m³ 23   3334,3    1416,7  -1917,6    -57,5 
  Oak 
  old harvest age  new harvest age  change % of change 
total,th.m³    1083,9   499,0       -584,9       -54,0 
Source of numbers: Popkov (2009). 
It is likely that with the decrease of harvesting volume by 54-58 % that this will impact and 
cause decline in the industry. A new harvesting age is based on the idea that it is better to cut 
the forest later to provide an important social and protective function. Increasing the 
harvesting age of oak is useful, when at the age of maturity oak is used to prepare significant 
amounts of plywood and other wood products. However, for this purpose it is necessary to 
grow plantings properly throughout their life-cycle.  
If you keep the cut of oak for an extra 40-50 years it does not mean that the quality of wood 
will be better. At the same time, during the life-cycle forest trees can be affected by insects 
and diseases, reducing growth, destroying wood in the living tree or reducing the quality of 
wood or the quality of growing stock.  
                                              
 
22 P.Vakulyuk - Professor of the Ukrainian Center for training and skills development of the staff in the forest sector, renowned 
forester of Ukraine. Source from M. Popkov (2009). 
23 Data from 16 Ukrainian regions.  
 27
Pine woods, affected by root sponge, are located mostly near the roads and settlements, as 
agricultural lands were settled in the post-war period.  
The disease itself is a response to ineffective forest management: hundreds and thousands of 
hectares were planted with pine trees, which in most cases were not taken care of.  
Harvesting age in Ukraine has not yet been approved. Hopefully, Kharkov scientists of the 
Ukrainian Research Institute of Forestry and Agro forestry, who proposed a new harvesting 
age, will adjust the policy and take into account the experience of foreign colleges and other 
countries, which are using the minimum allowed age logging, and recalculate the 
consequences of putting a new harvesting age in practice. 
For example, forests in Norway on the productive fields of high bonitet can be felled at the 
minimum age of 50-60 years, where forests of lower bonitet are left longer before trees are 
cut (Norsk institutt for skog og landskap, 2007). But however, if no specific age is given, the 
forest harvesting age is decided after inspection and owners are free to decide when it is best 
for them to cut the trees (Ole Hofstad24). Forest owners make the decision based on a 
number of factors: timber price, weather conditions, investment opportunities, etc.   
In the process of forestation it is important to know how quickly the forest grows, production 
capacity and forest age which provide the basis for planning when and where the trees can 
be cut down. The distribution of forest on bonitets and groups is an important basis to know 
how much timber that can be cut down in the years ahead. To protect species in the forest 
community, it is important to ensure that there is no poor growth as found in old forests, 
such as old trees and dead wood.  
If trees are not felled, they fall naturally in the course of time benefiting neither nature nor 
man.   
                                              
 
24 Ole Hofstad is professor at Department of Ecology and Natural Resource Management, University of ÅS. 
 
 28 
Some woods are cut down in the reproductive age, which can provide a viable growth from 
the stump or roots. Through a developed root system this can grow much more quickly into a 
tree than by planting seedlings at the same location. This is more cost effective saving state 
budget money that could be used to pay salaries to teachers, doctors, pension, stipends, etc.  
So cutting down the forest - is not only a legitimate process of timber harvesting, but also the 
creation of mandatory conditions for sustainability of forest plantations, especially for those 
which were artificially created. 
4.2 Optimal harvesting time of forest 
This paper uses 2 models “Single rotation-forest model” and “Infinite-rotation forestry 
model” to show optimal harvesting time of forest. Forest grows slowly, so it takes many 
years between cutting the forest and growing it again. (Perman et al., 2003, p. 598-625) 
4.2.1 Single rotation-forest model (Fisher rotation age) 
Some of the assumptions of the single rotation-forest model are:  
 
• Suppose uniform type of timber and age  
• All trees were planting at the same time and are to be cut at one point of time 
• One rotation: plant, grow, cut 
• Land has no alternative use and opportunity cost is zero 
• Forest generate value only through the timber it produces, and it its existence or 
felling has no external effect 
Assume: 
• S- volume(stock) of timber available for harvest 
• T- harvesting time 
• k- planting cost 
• c- harvesting cost 
• P- gross price of felled timber and constant in real terms over the time 
• r- discount rate  
• p- net price of harvested timber: P-c 
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 The optimal time to fell the trees is age at which the present value of profits from the stand 
of timber is maximised. 
 Profit from felling the stand is: 
(4.1)    keTSpkeTScP rTrT −⋅=−⋅−= −−∏ )()()(
Optimal time of harvesting when the forest owner will maximise own profit. To calculate the 
optimal value of T, we take the first derivative of ∏ with respect to T. 
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TSr =  - means that the present value of profit is maximized when rate of growth 
of the net value of stock is equal to discount rate.  
The rotation age found from (4.3) is known as the Fisher rotation age. The single-rotation 
model shows that the optimal time of felling will depend upon the discount rate used. This 
equation means that trees should be left standing as long as their value (rate of growth) 
increases at a rate greater than the rate of return on alternative investments, represented by r. 
The stock of timber, which refers to the stand of US Northwest Pacific region Douglas firs, 
has a growth function, estimated by Clawson (1977): 
Let: 
• t- age in years of the stand since planting 
• S- volume of standing timber 
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When T is equal to 135 is the time to cut the forest when the stand reaches maximum 
volume with zero net growth, ( figure 4.1). But T= 135 is not optimal and we should 
take in account interest rate to find optimal time to cut the forest. When the interest rate is 
zero then the opportunity cost is zero too. It is in the interests of the owner to not harvest the 
stand as long as volume and value growth is positive. After 135 years the biological growth 
is negative (figure 4.1).  
0=•S
The interest rate plays an important role in decision-making in forestry. It takes many years 
to get some benefit from long-lived and growing forests and financial returns in forest sector 
are usually low. An additional issue, which is not accounted for by the model and investors 
or owners of the forest can face in the forest sector, is high risks with investing due to 
uncertainty. Uncertainty relates to long rotation ages, the possibility that trees can be 
affected by diseases, insects, possible forest fires, future demand and supply of the timber 
and so on. Uncertainty about income in the future will induce owners of the forest to invest 
more resources in the future than of consuming it. This means that giving up consumption 
today will provide a higher level of consumption in the future (Serrano, 2007). 
The choice of the forest owner depends on future benefits from forest activities: he keeps the 
investment in growing trees until more can be earned by cutting the timber later than to cut 
forest earlier and investing the cash at the alternative rate of return in order to ensure the 
benefits of timber extraction now rather than later. 
Figure 4.1 The volume of timber in a single stand over 
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4.2.2 Infinite-rotation forestry model (Faustmann rotation age) 
The infinite-rotation forestry model has more than one cycle or rotation occurs. This model 
has indefinite quantity of rotations. 
The model of single rotation is takes into account the fact that a delay in harvesting has an 
opportunity cost in the form of interest forgone on the revenues from harvesting.  But in the 
second model we also take into account the opportunity cost which arises from delay in 
establishing the next planting cycles. Timber that would be growing in subsequent cycles 
will be planted later. 
The optimal harvesting and replanting programme must equate the benefits of deferring 
harvesting – the rate of growth of the undiscounted net benefit of the present timber stand – 
with the cost of deferring the planting – the interest that could be earned from timber 
revenues and the return lost from delay in establishing subsequent plantings. 
Assume: 
• 0t - time at which first rotation begins with the planting of a forest  
• 1 2, ....t t - time of the next rotation. At all this time the forest will be felled and 
replanted for the next cycle 
• optimal length of any rotation is the same as the optimal length of any others 
The net present value of profits over infinite sequence is: 
(4.6) , ( ) rT rTp S T e k e− −= ⋅ ⋅ − + ⋅∏ ∏
 where ( ) rTp S T e k−⋅ ⋅ −  is the present value of profit of first rotation and  is the 
present value of profit of any other rotations. 
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multiply by  we get rTe
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To find the optimal cutting age T, we derive the first order condition 
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which can be rearranged as  
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Finally we multiply the right side of (4.12) by rTe−  to get the Faustmann rule 
(4.13) 
' ( )
( ) 1 rT
p S T r
p S T k e−
⋅ =⋅ − −  , 
 where ' ( )p S T⋅ is the increase in the net value of the timber left growing for an additional 
period. 
The Faustmann's formula gives the land value, or the forest value of land with trees, under 
deterministic assumptions regarding future stand growth and prices, over an infinite horizon.  
The Faustmann rule helps to make sense of optimal forest choices, taking into account the 
time value of money and opportunity cost of land, and identifies dynamically efficient forest 
rotation, maximizing the present value of future net benefits (Keohane et al., 2007).  
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The alternative version of the FOC: 
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If V(T) – the present value of profit of first rotation decreases , so 
T
∂
∂
∏ - the present value 
of infinitive rotation forest model will increase. 
The wealth maximising forest owner selects that value of T which maximises the present 
value of profits. Optimal value of T will be that which maximises the present value of forest 
over infinite sequence of planting cycles. 
The optimum rotation depends on many conditions: the interest (or discount) rate, the cost of 
initial planting and replanting (k), the net price (p) and gross price (P) of timber, marginal 
harvesting cost (c), the biological growth process of the tree which depends on 
environmental conditions, like climate, soil and so on. All these factors have a significant 
impact on the decision of the forest owner in choosing the optimal harvesting time. 
 
The Faustmann equation (4.13) can be presented graphically (figure 4.2, 4.3, 4.4). I assumed 
that net price of harvested timber is equal to 1 and planting cost is 10% of  and 
different interest rate (2%, 4%, 6%) were taken to compute the result. 
( )p S T⋅
The left hand side (LHS) of the Faustmann equation is 
' ( )
( )
p S T
p S T k
⋅
⋅ −  and the right hand side is 
1 rT
r
e−− . The optimal rotation age lies at the intersection of two curves that represent the 
RHS and LHS of the Faustmann equation and this can be presented graphically. Graphical 
representation of the Fisher and Faustmann equation is provided in Figure 4.2, 4.3, 4.4, 4.5. 
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By intersecting of the curves, when the interest rates are different, we may observe the 
optimal rotation age of forest (table 4.2). The optimal rotation age is the age when marginal 
benefits of postponing harvesting are equal to the marginal cost of postponing harvest. 
From Table 4.2 we see that higher interest rates tend to reduce ages of timber rotation. 
Rotation age, calculated in Table 4.2, is different from a new developed harvesting age in 
Ukraine, which was discussed in Chapter 4.1. 
 
Table 4.2 Optimal rotation age for various interest rates 
r, % 
Optimal T(years) in 
Fisher rotation model 
Optimal T(years) in 
Faustmann rotation 
model 
2%  68  54
4%  38  30
6%  26  19
 
Let’s now observe how the change in planting cost may impact Faustmann timber rotation 
age (table 4.3). 
Table 4.3 Optimal rotation age for various planting cost, r=4%           
Planting cost, 
% of p*S(T) 
Optimal T(years) in Faustmann 
rotation model, r=4% 
10%  30
20%  37
30%  45
 
 By raising planting costs it is possible to regulate harvesting in the opposite direction. 
Increase in planting cost reduces the net present value of profits, ∏ . With low planting 
cost, profitability of future rotations will increase, and the opportunity cost of delaying 
replanting will rise. The next replanting should take place later and optimal stand age at 
cutting will fall. 
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Figure 4.2 Fisher and Faustmann rotation age, r=2%  
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Figure 4.3 Fisher and Faustmann rotation age, r=4% 
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Figure 4.4 Fisher and Faustmann rotation age, r=6% 
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From Chapter 3.2.2 we know that the interest rate on credit in foreign exchange is 9.7 % pr. 
22.09.09. By using this interest rate we can present what Fisher and Faustmann rotation age 
will be. 
Figure 4.5 Fisher and Faustmann rotation age, r=9.7% 
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Optimal rotation age is in the range 10-17 years with the current high interest rate, which is 
very low compared to a rotation age of 19-68 years with interest rate at 2-6%. 
4.2.3 Fisher and Faustmann rotation age in Ukraine 
Before, we have discussed decisions about rotation age, which was based on a textbook 
example of growth equation for forest. Let’s now discuss how this then applies for forestry 
in Ukraine.  
The age of timber harvesting, based on the Faustmann and Fisher rotation ages, was 
computed by Maria Nijnik (2002) (table 4.4). The calculation was based on the equations of 
the stand growth for main tree species per forestry zone of the Ukraine. There are different 
functional forms of stand growth for different tree species. 
Table 4.4 Timber Rotation Ages of Main Tree Species by Zone, years 
Forestry zone, species  
Officially 
prescribed  Fisher, r=4% 
Faustmann, 
r=4% 
Polissja, pine  81-90 33 23 
Wooded Steppe, pine 81-90 33 24 
Wooded Steppe, oak 91-100 32 65 
Steppe, pine  81-90 43 70 
Carpathians, spruce  81-100 38 32 
Source: Nijnik (2002)25. 
 
For example, the following functional form of tree growth for spruce in the Carpathians 
( ) is: . Then the Fisher rotation model for spruce in the 
Carpathians looks like S’(T)/S(T)=2.240/t-0.018 (Nijnik, 2002, p.36) and the Fisher rotation 
age is 38 years, considering that the interest rate is 4%. Trees should be harvested at time 
when an increase of their value, or a rate of their growth, is equal to the rate on alternative 
investments. 
3m 2.240 0.018( ) 0.159 tS T t e−= ⋅ ⋅
The left hand side of Faustmann rotation model for spruce in the Carpathians has a following 
form:  
2.240 -0.018t 2.24 -0.018t(5 (2.24/t-0.018) 0.159 t e )/(5 0.159 t e - 7.5)⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ , where  
                                              
 
25  data on prescribed rotation ages was taking from the State Committee of Forestry (1998). 
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k (planting cost)=7.5 € and p (net price of harvested timber)=5 €. 
The age of timber rotation recommended by Faustmann’s rule is 32 years (if =4%). 
As we see the optimal rotation age for spruce in the Carpathians is low. It can be explained 
by low planting cost (7.5 € per ha), high interest rate and good growth of trees in this zone. 
But as we see from Table 4.4, pine in the Steppe has high ages of timber rotation, which can 
be explained by relatively low growth rates of pine and rather high planting costs (k=50 € 
per ha)(Nijnik, 2002). Oak in the Wooded Steppe has too high planting costs (about 33 € per 
ha). 
To conclusion from Table 4.4, officially recommended timber rotation in commercial forests 
in Ukraine is higher than optimal rotation calculated by using Fisher and Faustmann rotation 
models. Of course, this does not mean that the optimal rotation age should be exactly as 
computed using Fisher or Faustmann models. This can be explained by the fact that these 2 
models do not take in account the multi-functional use of forest. 
Multiple-use forestry is a forest area managed to simultaneously provide more than one of 
the following resource objectives: fish and wildlife, wood products, recreation, aesthetics, 
grazing, watershed and soil protection, climate control and historic or scientific values. This 
means that many other goods and services can be produced from the forest land that can 
increase the net value of forest. 
 The forest sector in Ukraine consist of non-timber and timber use of forest. There is open 
access to forests and non-timber use of forests plays an important role in the livelihoods of 
many Ukrainian households, providing a source of food, medicine, spices, services and 
additional income. For example, Ukrainian forests are recognised as been a fertile source for 
berries, mushrooms, medical herbs and other products which can be sold and processed to 
create additional income for citizens. Since neither Fisher nor Faustian rotation models take 
into account non-timber use of forest, this can not lead to optimum solution and the highest 
social benefits. 
By using the functional form of tree growth we can examine the timber and non-timber value 
of trees. Let’s take a previous example which discussed functional form of tree growth for 
spruce in the Carpathians and assume that optimal rotation age is 89 years, then the 
functional form of tree growth equal to: 
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 = 745.23 .  2.240 0.018(89) 0.159 tS t −= ⋅ ⋅e
e
3m
Thus, the income (Y) from 1 ha of forest is:  
( ) (89) 5 745.23 3726.2€Y p S T p S= ⋅ = ⋅ = ⋅ = . 
 If the forest owner invests the cash at the rate of return of 4%, he will get return from one 
year:  
4% 149€Y ⋅ =  per 1 hectare . 
If he decides to keep the investment in growing trees and keep the forest until 90 years, then 
=750.49 and the growth is: S(90)-S(89)=5.26, which is 0.7% of 
the amount of timber in year 89. The return from keeping the forest one more year is: 
per 1 hectare. 
2.240 0.018(90) 0.159 tS t −= ⋅ ⋅
( (90) (89)) 5 5.26 26.3€p S S⋅ − = ⋅ =
Thus, unless the non-timber value is 123 € per hectare per year, it does not make sense to 
keep the forest until 90 years. 
 But before cutting trees forest owner should think not just about timber value, but also about 
non-timber value of forest, which is very important for Ukraine, both for the ecology of 
Ukraine and for the quality of life experienced by people living there.  
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5. Forest certification 
5.1 Introduction of forest certification  
5.1.1 What is the forest certification and how can it help the 
environment? 
Forests are a complex part of the environment and certainly play a wider social and 
economic role as nature reserves, and places of tranquillity. Forest ecosystems consist not 
only of just trees, but are soil, undergrowth, animals, birds and a multitude of other living 
organisms. Forest creates oxygen, helps filter pollutants from the air, and helps to stabilize 
the global climate and regulate the atmospheric quality by absorbing the main greenhouse 
gas, carbon dioxide. It also plays a crucial role in protecting watersheds from flooding, 
erosion and purifying water destined for human consumption. 
Forests play not just an ecological, but also important economic roles. They produce 
valuable resources like wood, fuel wood, rubber and medicinal plants. Fоrests are a majоr 
sоurce оf incоme fоr the rural pоpulatiоn, thrоugh timber and nоn-timber use, and provide 
employment for local communities. 
During the last few decades forest cover has been changed and destroyed due to human 
activity such as timber and agriculture, it is now a requirement for all of us to ensure that the 
remaining forest cover is properly protected and managed for present and future generations. 
Forest certification has been started to help protect forests from destructive timber practices 
and promote better forest management. Forest certification exists as a statement that a wood 
or paper product comes from forests managed in accordance to strict environmental and 
social standards, from forests that are sustainably managed. The process of certification 
identifies these forests and the products coming from them. It helps consumers choose 
ethical and environmental products from well-managed forest reserves. This means that 
consumers of wood products, who are concerned about deforestation and forest degradation, 
can be sure that the wood was harvested in a sustainable way from a healthy and well-
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managed forest and that the product is sourced from a forest that meets defined 
environmental and social standards. Increasing consumer demand for certification creates a 
stimulus for forest managers to adopt ecologically sound certified practices that maintain 
natural forest characteristics. 
A certification requires that three main elements are present: the development of standards 
against which organization are assessed, certification against those standards and a process 
for the accreditation of certifiers (Handford et al., 2006).  
5.1.2 Certification in practice and the FSC certification process 
According to the NGO FERN (non-governmental organization Forests and the European 
Union Resource Network, the Forest Stewardship Council (FSC) runs the only 
environmentally credible forest certification program (Ozinga, 2001(FERN). FSC is an 
independent, non-governmental, none profit organization established to promote the 
responsible management of the world’s forests. Established in 1993 as a response to 
concerns over global deforestation, FSC is widely regarded as one of the most important 
initiatives of the last decade to promote responsible forest management worldwide. FSC has 
established a set of international forest management standards and it also provides trademark 
assurance and accreditation services for companies, organizations and communities 
interested in responsible forestry. It is a membership organization with a governance 
structure based on participation, democracy, equity and transparency (FSC, 2009).  
Today forests face many problems such as illegal exploitation and inefficient and poor 
management which can possibly lead to complete destruction and deforestation. The Forest 
Stewardship Council is aware of the problems that the forest sector is facing throughout the 
world. Due to differences in all countries in the world, FSC's standards are adjusted to 
environmental and special social needs that exist there. 
There are a number of other forest certification programs that have formed internationally 
such as SFI-the Sustainable Forestry Initiative, PEFC -the Pan European Forest Certification 
scheme and others.  PEFC, for example, was created as a response to the FSC, as these 
groups felt that the FSC process did not address the needs of the small private forest owners. 
According to the Natural Resources Defense Council (NRDC) not all certification programs 
are credible. These programs are backed by timber interests and set weak standards for forest 
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management that allow destructive and business-as-usual forestry practices (NRDC, 2009).  
I have mentioned before that the Forest Stewardship Council certification remains the only 
credible seal of approval for good wood. It is always reasonable to ask for FSC-certified 
wood and look for the FSC logo. 
But how exactly has the forest product been certified and what kind of role does the FSC 
have? 
Forestry organizations are visited by ecologists, social scientists and teams of foresters who 
control if forestry practices comply with FSC's standards.                     
 It should be assured that (NRDC, 2009): 
• Harvesting rates and clearing sizes do not exceed a forest's natural capacity to 
regenerate 
• Natural forest conditions needed for wildlife and healthy ecosystem function are 
maintained 
• Rare, threatened and endangered species and forest types are maintained and 
protected 
• No natural forests are cleared and replaced by barren tree plantations; new 
plantations can be established on agricultural and pasture lands 
• Adequate conservation zones exist 
• Chemical use is minimized or eliminated 
• Streams and rivers are protected from soil erosion that degrades water quality and 
fish habitat 
• Workers, communities and indigenous people benefit from the forestry operation, 
and their rights and interests are protected.  
Forestry organizations which have been approved by FSC are audited annually and required 
to make improvements in the time between audits, to stay certified in the future. FSC 
provides certification for companies that produce and sell wood products to assure that 
certified wood product originally comes from certified forests. We, as consumers, can help 
to increase supply of certified products by demanding these products and showing a 
preference for them. 
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5.2 Forest certification in Ukraine 
The history of development of forest certification in Ukraine is relatively short. Work on 
forest certification started on a voluntary basis at the end of 1999 as a procedure of 
evaluation of the correspondence of forest management to the principles of sustainable 
development by drawing up the appropriate supporting documents (UNECE, 200726).  
Practical work on certification forests began in 2000 at the request of an Italian company, 
which bought Ukrainian wood and required that the forest products be sourced in a 
ecologically clean and environmentally friendly manner as well. Forest certification was 
conducted by the Forest Stewardship Council (FSC) for the four state forestry enterprises. 
The main objectives of forest certification were information support for sustainable forest 
management based on advanced technologies: improvement and development of forest 
inventory and monitoring methods, forest certification, analysis and forecasting performance 
of forestry and the impact of global climate change on forests. 
Referencing the issue of forest certification «The project of national principles and criteria 
for forest certification of Ukraine» was developed, which takes into account international 
requirements for certification and Ukrainian features, as well as the organizational basis of 
the forest certification scheme FSC, which also identified factors that tend to the 
development of forest certification and factors that hinder such development. 
Motivations for certification for Ukrainian enterprises are as follows (SMUF, 2009b):  
• Profitability of foreign economic activity, the competitive advantages means a long-
term cooperation with buyers of certified timber. 
• Access to new markets which have high environmental requirements for forest 
products.  
                                              
 
26 Market statement. Ukraine (2007). 
 44 
• Improved forest management and logging.  
• Formation of an attractive image of the enterprise for the consumer.  
• Access to new knowledge and experience.  
• Confirmation from independent international organization about high-level 
management.  
• Approach of a level of economic, ecological and social standards of forestry to the 
standards of the European countries. 
Despite the relatively short history of development and the presence of obstacles, it is 
important to state that the development of wood certification in Ukraine has occurred very 
rapidly. This was caused by the entrance to the European Union in May 2004 of traditional 
consumers of Ukrainian wood such as Poland, Hungary and Slovakia. Therefore, the 
interests of these countries in the FSC certification scheme has essentially raised in addition 
to Ukrainian forests and wood itself. All of the state forestry enterprises in Lviv and 
Zakarpatya regions together with some state timber enterprises in the Rovno, Zhytomyr and 
Kiev areas have already passed the certification. The total area of Ukraine’s forests certified 
under the FSC scheme exceeded 1.4 million hectares in 2007 (UNECE, 2007).  
According to UNECE (2007), Ukraine needs to develop its own certification standards in 
accordance with the principles of FSC, that are adjusted to the countries economic and 
environmental situation, and this development is a necessity to continue the work in 
improvement of forest management systems according to the requirements for certification. 
The Forest Code of Ukraine, Art 56 (2006) determined the forest certification system for 
identifying well-managed forestland according to international forest management standards 
built on the principles of sustainable development. The purpose of forest certification is to 
provide economically, environmentally and socially sustainable forest management. 
There are many qualified specialists in Ukraine who are able to provide scientific support to 
the development of forest certification (Buksha et al., 2003(UNECE)). The National 
Agrarian University (Kiev) (www.nauu.kiev.ua) and National Forestry and Wood 
Technology University of Ukraine (Lviv) (www.forest.lviv.ua) are involved in studying the 
challenges of forest certification. It has created a National Working Group for voluntary 
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forest certification which is developing national standards in this area. The monitoring 
laboratory of the Ukrainian Research Institute of Forestry and Agro forestry (UkrNIILHA) 
and National Agrarian University are the main developers of these standards. The process of 
developing national standards for voluntary forest certification involve specialists from the 
State Forestry Committee, the Ministry of Environmental Protection and Natural Resources 
of Ukraine, state forestry enterprises, as well as representatives of non-governmental 
organisations and other interested parties.  
The project of the Ukrainian standards in accordance with the principles and criteria of FSC 
is already developed. In the summer of 2007, the field tests of these standards were started. 
More or less successful development of forest certification in Ukraine is the evidence of 
significant euro-integration processes in Ukrainian forest sector. 
 As mentioned before, large areas of forest have been certified according to the international 
FSC requirements, standard certification documents have been developed and a number of 
Ukrainian experts have got experience of carrying out forest certification under the FSC 
scheme, including experience of working with the foreign companies-auditors. The received 
knowledge and experience will be an important precondition for implementation in practice 
of the principles of sustainable forest management. It is very important to provide partner 
cooperation with representatives from science, manufacturing, the public, national and 
foreign experts in the projects that support forest certification and sustainable forest 
management. 
5.2.1  Problems of forest certification in Ukraine  
There are many obstacles towards the development of forest certification. First of all, there is 
the lack of demand for certified products from the domestic market and indeed some firms 
sell wood without certification, the inconsistency of existing normative documents with 
certified requirements, the violations of environmental requirements for logging, the absence 
of marketing programs that help support and facilitate market development and identify new 
users and consumers for certified products. 
Absence of practical experience is also hampering the development of certification, the 
experience, which is based on the principles of sustainable development. The adaptation of 
those who are working in the forestry to the new requirements, the weakness and lack of 
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training and information structure of the forest certification in Ukraine and the absence of 
expertise and consulting support for certification by Ukrainian specialists increase the 
challenges. Ukraine is limited in opportunities to support the national experts and participate 
in international meetings, conferences and workshops. More frequent participation of 
Ukrainian experts in international initiatives and financial support would improve the quality 
of national reports. There are also many problems because of language barriers: such as 
problems with interpretation of terminology and common understanding between auditors 
firms and Ukrainian experts.  
5.2.2  Certification and labour market 
Sustainable Forest Management of the forest sector, which can be proved by independent 
certification, is the basis for forest policy in the country oriented towards a sustainable 
development. 
Forest certification, which includes forest management certification and certification for the 
export of timber, today is actively developing the world over.  
In Ukraine wood certification has started to develop due to increasing demand for certified 
wood by foreign buyers and owing to support from international buyers and projects. 
 Forest certification leads to development of sustainable management of forest resources in 
Ukraine, improvement of trade relations in forest sector between Ukraine and other countries 
of Europe, increased knowledge of the Ukrainian experts in questions of sustainable forest 
management and the strengthening of national potential in the field of sustainable forest 
management.  
Earlier, Ukrainian specialists were not focused on the cost of certification because originally 
certification of forests in Ukraine was conducted by foreign sponsors. However, now that the 
quantity of wood certificated by Ukrainian funds is rapidly increasing and this question 
represents active interest. 
Today the estimated cost of certification is from 0.15 euro per 1 hectare per year, if the area 
is more than 20000 hectares, and up to 1 euro per 1 hectare of the area, if the wood area is 
around 1000 hectares (SMUF, 2009a).  
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Assume that: 
• Q- the present value of the annuity payment 
• x- the yearly cost 
• r- interest rate per compounding period 
• n- number of annuity payments  
Then 
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Assume that rotation age is 90 years and interest rate is equal to 4 %, then, if certification 
makes 0.15 euro per 1 hectare per year Q equal to 3.6 €. If certification cost is 1 € per 1 
hectare then Q equal to 24.3 €. The profit from 1 hectare of forest is:    
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.  
So as we see that certification cost is modest not just for the forest owners of big areas, but 
even for owners who have area around 1000 hectares. 
 
Viktor Tkach27 said: “The question of certification is very actual for those who would like to 
enter the foreign market. The majority of European enterprises now certify production as the 
consumer needs to be protected and to be sure that the quality of raw materials and in goods 
which are made from it.” (SMUF, 2009a). 
Certification of wood under FSC (Forest Stewardship Council) standards will help timber 
enterprises to follow the goal of Sustainable Forest Management. Certainly, timber 
enterprises have many problems, one main problem being the technical maintenance of there 
facilities and the introduction of ecologically friendly technologies.  
 
 
27 Viktor Tkach is the director of the Ukrainian Research  Institute of Forestry and Forest Melioration  (URIFFM). 
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Science can provide guidance on how to introduce and develop a system of partial timber 
harvesting, but there is no corresponding technology that timber enterprises can use to 
achieve this objective. The Ukrainian industry does not produce such technology and 
European technology is very expensive. Inside Ukraine only the Lubenski factory can 
produce the required technology, but it does not correspond to the world standards (SMUF, 
2009a). 
The important targets of the forest certification are assistance to preservation of nature, 
improvement of mutual understanding and support of forest activity from local residents and 
the nongovernmental ecological organizations, development of economic potential and 
access of Ukrainian timber to European markets where the need for the certificated wood 
and production received from such wood is constantly increasing. 
The forest sector tends to be more labour intensive than mechanized, large-scale production 
methods28. At the same time forest is often part of a rural system and the demands of the 
sector on people's labour is very important for those living there. 
For rural societies in particularly in less developed countries, forest activities and jobs, 
created in the forest sector, can be the only type of work available for people. 
Chang in the forest activities by represented certification programs will influence the labour 
demand. Almost any change in the forest sector, whether in the form of new technologies, 
new patterns of resource exploitation or management, will affect the labour market. 
Complex plans for certification and resource management, developed by outside agencies, 
involve significant efforts and labour inputs from local people. Forest certification and 
                                              
 
28  Increased labour supply, better specialization, improved technology, and discovery of new resources or better 
implementation of existing ones all can increase output and lead to economy of scale. For many products, there are 
advantages in producing on a large scale; costs become lower as more is produced. 
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development projects will require manpower to carry out work, build infrastructure, make 
decisions and monitor impacts of a new regulation.  
Potentially beneficial effects of certification are of new demands for profiles required by 
certifier programs and agencies, hiring and training of locals, training promotion, 
improvement of working conditions, better performance of employees, higher participation 
of local communities and improvement of environmentally sound infrastructure. Better 
managed harvest cycles lead to more permanent jobs. 
Advantages of the certification include bigger opportunities for exports, demand for 
domestic labour and labour benefits, creation of new jobs. 
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6. National forest policy 
Forest policy - is a complex mix of measures aimed at ensuring the protection, reproduction 
and effective, balanced use of all resources, mineral properties and other forest values which 
are necessary for civilization today and in the future. A necessary condition for its successful 
implementation is the present of system of forest management at the international and 
national levels (Popkov et al., 2004).  
6.1 Ownership of forest land 
The land, its mineral wealth, atmosphere, water, and other natural resources within the 
territory of Ukraine, are objects of the right of property of the Ukrainian people. Ownership 
rights on behalf of the Ukrainian people are exercised by bodies of state power and bodies of 
local self-government within the limits determined by Constitution of Ukraine (Constitution 
of Ukraine, Article 13, adopted on 28 June 1996).  
According to the new Land Code29 (2001) forests may be in state, municipal and private 
property. The subjects of forest property rights are the state, territorial communities, citizens 
and legal persons.  
The state owns all the forests of Ukraine, apart from a small part that is either communal or 
private property. The right of state ownership of forests is implemented by the State through 
the Cabinet of Ministers of Ukraine, the Council of Ministers of the Autonomous Republic 
of Crimea, local state administrations in accordance with state law. Ukrainian forests are 
managed by different state organizations: 68 percent of forest areas are managed by the State 
Committee of Forestry, 17 percent – by Ministry of Agrarian Policy, and 2 percent – by 
Ministry of Defense. Other parts of forest area are managed by other Ministries and 
                                              
 
29 Article 27, adopted 25.10.01. 
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agencies. Private forests amount to less then 1 percent of forest area (State Forestry 
Committee of Ukraine, 200930).  
Municipally owned forests are allocated within settlements, except the forests that are in the 
public or private properties. The right of municipal ownership of forests is implemented by 
territorial communities directly, either through, establishment by territorial communities or 
local governments.  
According to Budyakova (2005), some problems and challenges in the forestry sector in 
Ukraine are caused by a combination of incompatible functions in the face of forestry 
enterprises: they are both the seller of wood (forest enterprises carry out material and 
monetary value of forest fund and timber, that is, determine the quality of the material, 
estimate the value of timber and determine the method of logging) and the buyer of wood. 
Control over the volume of timber is implemented by authorities of Environmental 
protection and Forestry. Given that 79,5% of timber is harvested by enterprises of the State 
Committee of Forestry, a paradoxical situation occurs which can be presented by the 
formula: evaluate yourself, paying himself, logging the forest himself, self-control, that is, 
the subject of economic relations is endowed with some incompatible functions. 
It seems that logging is run by state organisations, but it is hard to figure out how it is 
organized and how it is run in detail.  
Private ownership of forest in Ukraine is limited by very strict regulations: forests in 
Ukraine can be in private owned and only citizens of Ukraine can hold forest on private 
property. Citizens of Ukraine can free of charge or for fees acquire ownership of forest land, 
but it should be forest plots not bigger than 5 ha on private property. This area can be 
increased in case of forest succession in accordance with the law. The area of plots inherited 
by legal succession is not limited by 5 ha. Citizens and legal entities may own forests 
without limitation of size if this land is unproductive (Forest Code of Ukraine, adopted 
29.03.2006). 
                                              
 
30 State Forestry Committee of Ukraine (2009): “General information about Ukrainian forests”. 
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Forests, established by citizens and legal entities on land owned by them, are in private 
ownership of citizens and legal persons.  
There is a requirement to have special permission to cut the forest or for other uses of 
resources in forests of all forms of ownership. In Norway, for example, forest owners are 
free to decide when they want to harvest their own timber. The only limitation set by law is 
that it is prohibited to cut young, healthy and highly productive forest without permission 
from the authorities (Lovdata, 2009). 
Lease of publicly owned forest land is more strictly regulated now. Forest plots bigger than 1 
ha can be leased for temporary use only by special governmental waiver. Citizens and legal 
entities of Ukraine have rights of private ownership of forest only after they have obtained 
documents that certify the ownership of the land and their state registration. The forest, 
inherited by foreign citizens, persons without citizenship and foreign legal persons, are 
subject to alienation within one year. The certificate of the right of a private property within 
the forest, is a state certificate on the land property right, given out according to the 
corresponding ground area.  
Citizens and legal entities, that have forest in private property, are obliged to provide 
protection, increase productivity of forest plantings, use the forest resources in ways that do 
not harm the environment, give statistical reporting and other information about the 
condition of the forest and use of forest resources.  
The right for private ownership of forests stops in case of termination of ownership for forest 
land area in accordance with the law. The termination of the property right for forest in the 
case of voluntary refusal of the owner from the property right in favour of the state or a 
territorial community is carried out under application to the corresponding state body. 
6.2 Strategy for forest sector development 
Recently in the Ukraine State Program "Forests of Ukraine for 2010-2015" has been 
approved and implemented on the 16.09.2009. This program defines the main directions and 
sources to ensure a balanced development of forestry in the country, aimed at improvement 
to the environmental, social and economic functions of forests. This program defines the 
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main indicators of forest management of the main forest users - State Committee of Forestry, 
Ministry of Agrarian Policy, Ministry of Ecology, Ministry of Defense (Cabinet of Ministers 
of Ukraine, 2009b). The main targets and tasks of this program are: to determine the main 
directions of forest development in Ukraine, identification of the main indicators of forestry 
for the period until 2015, providing sustainable development of forestry, increase in forest 
area by 430 thousand hectares (from 15.8% to 16.1 % forest cover), inventory of forest and 
scope of their certification in accordance with international standards, and the introduction 
of contemporary technology. The program envisages increasing of forest productivity 
through balanced and sustainable forest management. Methods of regeneration (planting of 
forest, reconstructive activities and natural regeneration) are determined by climatic 
conditions of regions. 
The Forest inventory is needed to keep track of who owns the forest and how many hectares 
they own. 
Documentation about forest state account was last updated in 2001, and only of forest 
managed by State Committee of Forestry. Common and reliable information about actual 
forest area is absent.  
According to Tymoshenko (2009), who is the Prime Minister of Ukraine, in recent years 
there has been unsanctioned deforestation in Ukraine and forests were “given to thieves”. 
According to the Accounting Chamber of Ukraine (2009), the decision of Cabinet of 
Ministers of Ukraine from 20 June 2007 about state forest inventory and accounting of 
forests had not been implemented. This creates a favourable environment for the 
manipulation of forest lands, including through the adoption of conflicting and controversial 
court decisions. In particular, the experts of the Accounting Chamber have found that in 
2008, in the Kharkiv region, by the court, contrary to law, 70 hectares of productive forest 
land were giving to ownership of one legal person (juridical person). Although a relatively 
small area, it illustrates that the rule of “5 ha” is not strictly enforced. 
 Y. Timoshenko claims that State Program "Forests of Ukraine for 2010-2015” will help to 
improve forest management in Ukraine, help to keep the ecological balance of the country 
and increase the resource potential of forests.  
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The program provides fire prevention, including creating fire breaks and improvement and 
upgrading of the fire fighting equipment, technical renovation, also adoption of 
environmentally friendly methods for pest and disease control.  
Around 22 billion hryvnia31, which includes about 7.9 billion hryvnia from the state budget, 
are needed for implementation of the Program "Forests of Ukraine for 2010-2015". 
Important sources of financing for the implementation of the program are state, local budgets 
and income from business activities of forest users.  
 According to this Program the condition of forest will improve and volume of timber, 
necessary for the country's economy, will grow. The threat of land degradation and 
concentration of greenhouse gases in the atmosphere will be reduced due to the Program, 
which in turn will provide a significant contribution in accomplishment of Ukraine’s 
compliance to the United Nations Framework Convention on Climate Change and The 
Convention on Biological Diversity. 
 
 
 
                                              
 
31 Exchange rate pr.01.10.2009: 1 USD=8.2 hryvnia 
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7. Conclusion 
Ukraine is a country in the transitional phase of the migration to a market-driven, liberal 
democracy based on society and economy. The forestry sector, discussed in this thesis, is a 
sector of the economy that could perform a role in demonstrating how this new structure and 
economy could work. 
The forests of Ukraine represent a tangible source of national wealth and as referenced 
earlier in this document, they provide a source of income to many citizens of Ukraine, and 
perform a social and ecological function within Ukraine, and due to its strategic location 
within Eastern Europe beyond it to the wider European landscape.  
Sustainable forestry is in itself a component of a sustainable development led economy, that 
is why development of the forest sector has an important role for whole country and 
especially for the rural economy and for people who are living there (chapter 5.2.2).  
This thesis has sought to provide a brief historical overview and explain the current state of 
Ukrainian forest resources, forestry and the forest industry. 
Ukraine inherited mechanisms of decision-making from the previous political and economic 
systems that are not adjusted to the present wood production and consumption (Nijnik, 2002, 
page 47). Adequate financial and capital inputs are required and may not be available. As a 
result, significant portions of technology in the forestry are old and obsolete which 
contributes to low quality products and to huge loss of wood (chapter 3.2.1). The 
introduction of new technology can help alleviate the situation and lead to more effective 
and more efficient forestry resource use. 
As a proportion of the Ukrainian economy, the current contribution of the forestry industry 
is very small. Cost of products and services of forestry is only 0.4% of the total gross output 
(chapter 3). This may be the one of the reasons why the state's economic strategy towards 
the forestry sector has been given very little attention to what is happening with the forests 
of Ukraine (chapter 3.2.2). 
An important indicator of forest condition in terms of long-term prospects of their use is the 
age structure and harvesting age. In Chapter 4.2.3, we applied the “Single rotation-forest 
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model” and the “Infinite-rotation forestry model” and used them to calculate examples that 
illustrate optimal level of rotation and forestry utilisation. We conclude that the theory 
predicts much lower rotation age than officially recommended timber rotation in commercial 
forests in Ukraine. As is shown in Chapter 4, the new harvesting age will lead to a 
significant reduction in use of main wood species and decreasing of harvesting volume will 
impact and cause decline in the industry.  
The results of the estimations show that Ukraine is significantly behind most of countries of 
the Europe on the intensity of forest management. This conclusion was obtained by 
comparing characteristics of Ukrainian forestry with other competitive countries. 
Ukrainian forest area is estimated at 9.6 million hectares which is similar to forest cover of 
Germany at 11 million hectares. However, in Germany the annual volume of timber is 76.7 
million m³, while in Ukraine is only 17 million m³ per year. Moreover, the quality of 
harvested wood in Germany is higher than quality of Ukrainian timber.  
The Germans harvest is 6.9 m³ of timber from one hectare of forest-covered area per year. In 
Ukraine, this figure reached a peak in the last two years, and is only 1.5-1.7 m³ of harvested 
timber annually. Based on the standards of forest management and international experience, 
logging could be increased by at least 1.5-2 times without significant environmental losses. 
An important factor that hampers forestry development towards sustainability is the failure 
of institutions. Poor organization of forest management, combining functions of state 
management, control, protection of forests leads to inefficient management, lack of 
investment and, finally, to the loss of prospects for future development, not only in forestry, 
but wood, furniture, pulp and paper industries, which have become victims of inefficient 
forest management.  
An incompatible combination between the functions of wood seller, buyer and controller 
indicates that the mechanisms of management do not correspond to market principles of 
national economic development. Departments who should be independently monitored are 
practicing self control (chapter 6.1). The forest enterprises carry out different roles leading to 
institutionalised problems. It is this author’s opinion, this is one of the reasons for the low 
productivity of Ukrainian forests, and without substantial changes in the institutional 
framework there are limited possibilities for the development of the Ukrainian forest sector. 
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Institutional framework means how the sector is organized and managed, legislation, 
fulfilment of environmental agreements, privatization and identification and removal of 
corruption. 
The problem is also in the fact that forestry today is still in transition from the old socialist 
planned economy system. There are a number of features develop in forestry which make the 
sector attractive for abuse and misuse (chapter 6.2). Inefficient organization of forest 
relations does not lead to either increase the productivity of forests, nor the development of 
the industry. 
Chapter 6.1 is focused on ownership of forest. It has been determined that the state owns 
almost all the forests of Ukraine. Overcoming the negative trends in forestry is not possible 
without reforming the forestry fund. Small areas could be transferred to the use or ownership 
of separate legal (physical) entities. Transition from public monopoly to private ownership 
will meet the requirements of economic reform and the transformation of forest to market 
principles.  
In general, the forestry reform has started in Ukraine. A strategy and a Forest Code have 
been developed, which should ensure sustainable development of forest resources and the 
forest industry (chapter 6.2).  
The work on forest certification has already started which may lead to development of 
sustainable management of forest resources in Ukraine, improvement of trade relations in 
forest sector between Ukraine and other countries of Europe, increased knowledge of the 
Ukrainian experts in questions of sustainable forest management and the strengthening of 
national potential in the field of sustainable forest management (chapter 5.2). The important 
conclusion from Chapter 5.2.2 was that certification cost is modest not just for the forest 
owners of big areas, but even for owners who have area around 1000 hectares. 
Through the work with this thesis I have become convinced that it is possible to move the 
forestry out of the difficult situation through structural transformation, adaptation to a 
market economy and reformation of the organizational mechanism, and changing 
institutions. It is necessary to solve a number of economic, technical and financial problems 
at the legislative and executive level. Development of these policies is a key to forest sector 
development. But, unfortunately, the situation of the Ukrainian forest sector cannot be 
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improved just, for example, by subsidies or by policies and legislative actions by the 
Parliament. The best thing the government can do is probably to address the problem of 
developing appropriate institution and avoid system of self control.   
I understand that it is easy to give the conclusions and recommendations, but at the same 
time I think that reform of forest relations is a very important issue. Reform can improve the 
development of forestry and thus improve the quality of Ukrainian forests, which should be 
the main goal.  
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